Delivery of therapeutic shRNA and siRNA by Tat fusion peptide targeting BCR-ABL fusion gene in Chronic Myeloid Leukemia cells.
Gene silencing by RNA interference (RNAi) is a promising therapeutic approach for a wide variety of diseases for which the biological cause is known. The main challenge remains the ineffective RNAi delivery inside the cells. Non-viral gene delivery vectors have low immunogenicity compared to viral vectors, but are constrained by their reduced transfection efficiency. Silencing of the bcr-abl gene expression by RNAi confers therapeutic potential in Chronic Myeloid Leukemia (CML), but is limited by the cytotoxicity of the existing delivery methods. Here, we present evidence that the fusion between the cell penetrating peptide (CPP) HIV-Tat (49-57) and the membrane lytic peptide (LK15), Tat-LK15, mediates high transfection efficiency in delivering short hairpin RNA (shRNA) and small interfering RNA (siRNA) targeting the BCR-ABL oncoprotein in K562 CML cells. Our results show that shRNA complexes induce a more stable gene silencing of bcr-abl when compared to silencing mediated by siRNA complexes. In addition, silencing of the BCR-ABL oncoprotein by both shRNA and siRNA delivered by Tat-LK15 is more efficient and longer lasting than that achieved using Lipofectamine and more importantly without considerable cytotoxicity. In these terms Tat-LK15 can be an alternative to DNA/siRNA delivery in difficult-to-transfect leukemic cells.